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In a previous communication,' we have reported the lsolatlon and the struc- 
ture of anhydrooctose uronlc acid nucleosldes, octosyl acids, which are metabol- 

ltes of Streptoryces cacum. -mx aSUenSZ.9 Since these nucleosldes were regarded as 
carboanalogs of 3', 5'-cyclic nucleotrdes, It was especially lnterestlng to 
convert the 5-substxtuted uracil base of octosyl acids into adenlne to prepare 
an analog of blologlcally important cyclic AMP. Transglycosylatxon of pyrlmldlnt 
nucleosldes to purxne nucleosldes was described before by Mlyakiet al ' However, 
since their procedure was not mild enough to apply to the labile sugar skeleton 

of octosyl aclds,l we studied a more efficient method, utlllz1ng N6-benzoyl,S- 
bls(trimethylsllyl)adenrne and trimethylsilyl perchlorate as a catalyst In 

1 R1=R4=OH, R2=R3=H, X=0 4 R1=R2=R3=H 6 
2 Rl=R4=OMe, RZ=R3=Ac, X=0 

3 R1=R4=OMe, R2=R3=Ac, X=S 

5 RI-R2=R3=Ac 7 

R,OC OR* 

RI=&, R2=R3=Ac, R4=NH2 

R1=R2=R3=H, R4=OH 
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dlchloroethane-acetonltrlle. This modlflcatlon 1s based on a recent report by 

Vorbruggen and Kroliklewlcz3 concerning new catalysts for nucleoside synthesis. 
Octosyl acid A (1) was esterlfled followed by acetylatlon to give the 

dlmethylester diacetate (Z), mp 229-231'. Thlatlon of 2 with phosphorous 

pentasulflde In dloxane4 afforded the 4-thlouracll derlvatlve (3), mp 206-208', 
which on treatment with 20% ammoniacal methanol at 100° yielded a cytoslne 

derlvatlve (4), mp 290-293°(dec), C14H18N408-H205 In good yield. Acetylation 

of 4 yielded triacetyluronamlde (5), mp 164-171'. Mass spectrum (70 eV, LXB 
9000s Instrument): M, m/e 496 (0.5% relative intensity); sugar, 286 (32); base 
f CH20,6a7 240 (14); base + 2H, 212 (94), sugar - HOAc - AC, 183 (59); base t 

2H - CH2C0, 170 (loo), sugar - 2HOAc, 166 (94). 
Transglycosylatlon to form an adenine nucleoslde was performed as fo1lows. 

To an acetonztrlle solution (10 ml) of 5 (1.0 mmole) was added a solution of 

N6-benzoyl,9-bis(trimethylsllyl)adenlne* (2.0 mmoles) In 4.5 ml of dichloro- 

ethane, followed by addition of 1.2 mmoles of trimethylsllyl perchlorate In 
2 ml of dlchloroethane. The solution was refluxed for 20 hr After work-up of 

the reaction mixture with a cold dichloroethane-aqueous sodium bicarbonate, 
followed by silica gel chromatography In the solvent, chloroform-methanol 

(50 l), an adenlne derlvatlve, 9-B-(3,7-anhydro-6-deoxy-2,5-0-dlacetyl-D- 

glycero-D-ai!Zo-octofuranosyluronIc acid)-N6-benzoyladenIne (6) was obtained In 

60% yield as a crystalllne powder Uv max (EtOH): 231, 279 nm (& 13,400, 
19,200), [a]~'= + 10.0' (c 1 24, CHC13) Mass spectrum (70 eV) M. m/c 524 

(2 7% relative intensity), M - H - CO, 495 (16); sugar, 286 (18); base + CH20, 

268 (9); base + 2H, 240 (45), 210 (28); sugar - HOAc - AC, 183 (6.2), sugar - 

2HOAc, 166 (32); C6H5C0, m/e 105 (100). Pmr (CDC13) 6 1 86 (m, 1, H-6'a),2.56 

(m, 1, H-6'e), 1.99, 2.21 (s, 3H each, CH3COO), 4 01 (q, 1, H-4'), 4.53 (St 1, 
H-7'), 4.97 (q, 1, H-3'), 5 68 (broad, 1, H-5'), 5 71 (d, 1, H-2'), 6.03 (s, 1, 
H-l'), 6.12, 6 43 (broad, 1H each, CONH2), 7.4-7 7, 7 9-8.1 (m, 5, benzoy1 

H), 8.07, 8.78 (s, 1H each, H-2 and H-8), 9 31 (broad s, 1, 6-NHBz); J1, 2, = I 
0, J2’,j’ = 6.0, J3,,4, = 10.0, J4,,5, = 3 0, J5, ,6'e = J5' ,6'a = a3, J 6'a,7' 
= 12.5, J6,e,7, = ~3 Hz. 

Treatment of 6 with 0 2 N sodium methoxide In methanol, followed by 0 5 N 

sodium hydroxide afforded a crystalllne free nucleoside 7 In 80% yield; mp 

>280", C13H15N505.H20.5 Uv max: H20, 260 nm (E. 12,700); 0.05 N HCl, 257 

(12,500); 0.05 N NaOH, 260 (13,000) [al&O= - 35 00 (C 0.3, N NH40H). CD min 

(H20): [e1260 = - 8830. Pmr (1% ND40D) - 6.30 (s, 1, H-l'), 8.36, 8.42 (s, 1H 

each, H-2 and H-8). 
The mass spectrum of the flnal product 7 after trlmethylsllylatlon" 1s 

shown in Figure 1. Assignments of the prlnclpal peaks follow those for s~lyl- 

ated nucleosldes" and confirm the presence of adenlne and octosyl acid sugar 

moieties M (tetrasllyl derlvatlve), m/e 625, M - CH3. 610, sugar - H, 418; 

sugar - CO, 390; 418 - TMSOH, 328, base + C2H30TMS, 322; 390 - TMSOH, 300; 
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Figure 1 Mass spectrum of the trlmethylsllyl derLvatlve of 7 

C4H403(TMS)2, 246, base + CH20, 236, base + 2H, 208: base + H - CH3, 192; 

SIMe3' 73. 

A sharp slnglet of anomerlc protons In pmr of 6 and 7 proves the Intact 

3,7-anhydrooctofuranose uronlc acid skeleton' as well as fi-orlentatlon of the 
nucleoslde bond." No appreciable amount of a-anomer was observed. The negatxve 

Cotton effect observed In 7 indicates the antz conformation 

This improved transglycosylation reactlon may prove to be a versatrle 
method for the lnterconversron of purine, pyrlmldlne, and analogous I-nucle- 
osldes. Thrs lrne of study 1s. currently In progress In thrs laboratory. 

Blologlcal activity of 7 is also under investigation. 
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